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Executive Summary 
 Predicted climate changes, including increases in extreme heat, flooding and storms, and air pollution, pose serious risks for the elderly community of Bridgeport, Connecticut.  Their first hand knowledge and experience with these climate related stressors are valuable sources of information in understanding their vulnerability to climate change and developing effective adaptation strategies.  In an effort to draw out this understanding, Antioch University New England partnered with the Bridgeport Department on Aging to facilitate the Climate Resilient Seniors project.  Climate Resilient Seniors engaged the elderly community of Bridgeport in a series of participatory planning meetings from 2014-2015 around the focus of climate change vulnerability and adaptation.  Over the course of the first two meetings, the elderly participants characterized their vulnerability to climate change.  Drawing from their own experience, they highlighted how climate related stressors currently affect them.  They noted a range of effects including impacts to their physical and mental health, as well as their financial well-being. Contributing to their vulnerability, participants described personal characteristics associated with health, finances, social isolation, and marginalization, as well as contextual factors that could serve to exacerbate or mitigate the effect of these personal characteristics.  Participants also shared a number of strategies that they currently use to prepare for, cope with, or recover from climate related stressors.  In describing these strategies, they noted that many of them have secondary impacts that can also adversely affect the elderly.  For example, running the air conditioner more to cope with heat waves causes additional financial challenges and staying home during days with poor air quality can increase social isolation.  With this understanding in mind, participants considered how predicted changes in climate could affect the elderly community of Bridgeport.  They imagined multiple scenarios that could prove especially problematic for the elderly.  In particular, they noted that a high percentage of elderly have limited capacity to adapt and so predicted changes could overwhelm their ability to cope.  This is especially concerning as many of the coping strategies they currently employ have secondary negative impacts. Participants also mentioned how the elderly’s potential lack of experience preparing for and coping with future extremes could put them at further risk.  Within this context, elderly support services and emergency management services will both play essential roles in safeguarding the elderly.    Based on this picture of vulnerability, participants developed and distributed a survey to allow the greater elderly community to rank their level of concern over various factors that 
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can influence their vulnerability to climate change.  Survey results indicate a high level of concern over a range of issues associated with climate related stressors.  In response to the survey results, participants reconvened for two additional meetings to develop adaptive strategies.  With an effort at providing inclusive support to elders with a broad range of concerns and challenges, participants began by developing six overarching adaptation goals:  1. Encourage preparedness among seniors for extreme weather and other emergencies. 2. Provide effective warnings for seniors of extreme weather and other emergencies. 3. Provide seniors with resources for securing safe shelter. 4. Provide transportation resources that meet seniors’ unique needs. 5. Provide resources to help seniors accomplish essential tasks during and following extreme weather. 6. Provide resources to aid seniors in the recovery process.  Building on these goals, participants then generated seven specific adaptation recommendations:   1.  Provide emergency preparedness trainings specifically for seniors 2.  Develop and distribute emergency preparedness informational materials specifically for seniors. 3. Conduct a reverse 911 sign up drive targeted at seniors. 4. Tailor warnings to meet seniors’ needs. 5. Tailor shelters to meet seniors’ needs. 6. Promote volunteer ridesharing and transportation assistance.  7. Establish a telephone-based clearinghouse for extreme weather/emergency resources for seniors.  A prioritization process showed that participants believed all of the suggestions were likely to be effective and feasible to implement.  Furthermore, as part of a post-project evaluation, the elderly participants indicated strong agreement that the adaptation recommendations reflected the concerns and needs of the elderly community of Bridgeport.  They also indicated their belief that, if implemented, the recommendations would help keep Bridgeport’s elders safer.   
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1. Introduction 
 In a number of recent reports and papers, the elderly (65 years and older) have been repeatedly recognized as having a heightened vulnerability to climate change (Cooper & Wadell 2010; Cutter et al. 2009; IPCC 2007; Lynn et al. 2011; Melillo et al. 2014; Morello-Frosch et al. 2009; O’Brien et al. 2008; Oxfam 2009; ).  These reports regularly cite the elderly’s increased likelihood, in comparison to the general population, of pre-existing medical conditions and impairments, social isolation, and financial limitations as factors contributing to their vulnerability to climate change.  While we have some understanding of the elderly’s vulnerability to climate related stressors, to develop effective adaptation strategies to safeguard the elderly community of Bridgeport, as well as elderly communities elsewhere, it is also helpful to develop an in-depth understanding of the elderly’s own perspective of their vulnerability, including their primary concerns as well as their preferred adaptation strategies.  To help develop this picture, Antioch University New England partnered with the city of Bridgeport Department on Aging to facilitate the Climate Resilient Seniors project.  Climate 
Resilient Seniors engaged Bridgeport’s elderly community in a participatory research and adaptation planning process.  Throughout this process, over 50 elders participated in a series of discussion and planning meetings where they examined their own vulnerability to extreme weather and climate change and also developed strategies to address their vulnerability.  Additionally, 164 seniors participated in a survey ranking their level of concern over various aspects of their vulnerability to climate change.  This report presents the results of this project.   
2. Climate Stressors 
 There are three primary climate related stressors predicted to worsen with climate change that pose the greatest risk to the elderly in Bridgeport: heat waves and extremely hot days, flooding and storms, and air pollution and allergens.   
 
Heat Waves and Extremely Hot Days - One of the most prominent climate change impacts in the Northeast will be an overall temperature increase of 3 to 10 OF by 2080 (Horton et al. 2014).  The increase in general temperatures will be accompanied by an increase in very hot days and heat waves in the Northeast.  Even by conservative estimates, the number of days over 90OF is expected to double in Northeastern cities like Bridgeport by the end of the century (Horton et al. 2014).  The impacts of rising temperatures will be keenly felt in Bridgeport and other cities due, in part, to the heat island effect, a process where dark and reflective surfaces combine with a lack of natural materials to amplify extreme heat (Frumhoff et al. 2007).   
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Flooding and Storms – Along with changes in temperature, the frequency and intensity of heavy-precipitation events is predicted to increase.  By conservative estimates, the number of heavy-precipitation events, or events with more than 2 inches of rainfall in a 48 hour period, are projected to double by the end of the century (Walsh et al. 2014).  This heavy precipitation increases the risk of flooding in urban areas like Bridgeport, which are covered largely with impervious surfaces that prevent stormwater infiltration.  For coastal areas like Bridgeport, sea level rise will compound the risk of flooding and its associated impacts.  By the end of the century, sea level is predicted to rise a minimum of 1 to 4 feet (Walsh et al. 2014).  A rise in sea level will make flooding more of an issue in two ways.  First, during a heavy-precipitation event, the water will have less opportunity to drain due to a higher water table.  Second, higher sea levels will result in greater storm surges associated with coastal storms like hurricanes and nor’easters.   In the case of powerful storms, like hurricanes, the flooding will likely be associated with additional difficulties including high winds, debris, and power outages.  Researchers currently debate whether or not climate change will result in increased frequency or intensity of hurricanes, but some studies support that warming ocean temperatures appear to be increasing the intensity of hurricanes in the Atlantic Ocean (Ekwurzel 2006; Emanuel 2005; Villarini & Vecchi 2013; Webster et al. 2005).  
 
Air pollution and allergens – Climate change will likely lead to higher levels of tropospheric ozone and fine particulate matter (CCSP 2008; IPCC 2007; Luber et al. 2014).  This will occur as a result of three factors.  First, warmer temperatures will accelerate ozone forming chemical reactions in the atmosphere.  Second, predicted increases in the frequency and duration of periods of air stagnation will allow pollution to accumulate in certain areas.  Third, a longer growing season and warmer weather in the Northeast will promote greater plant emissions of natural ozone precursors (Luber et al. 2014).  As a result, fewer days will meet national air quality standards.  Researchers predict that, even under conservative estimates, the number of days exceeding the EPA’s 8-hour ozone standard will increase by 50% or more (Frumhoff et al. 2007).  Air pollution will be especially challenging in Bridgeport and other cities that already suffer from poor air quality, especially if future levels of vehicle emissions and industrial pollution are not reduced below today’s levels.  As climate change will likely encourage plant growth in the Northeast, these human sources of air pollution may also be accompanied by increases in pollen and other allergens (Frumhoff et al. 2007).      
3. The Elderly Community’s Vulnerability to Climate Change 
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3.1 Methods  To examine the elderly community of Bridgeport’s vulnerability to these stressors, the 
Climate Resilient Seniors project began with two participatory meetings held at Bridgeport’s main senior center.  The meetings were open to elderly residents of Bridgeport and were each an hour and a half in duration.   During the meetings, elderly community members examined their current and potential future vulnerability.  They began by discussing how they are currently impacted by climate related stressors, factors that contribute to their vulnerability, as well as strategies that they employ to prepare for, cope with, or recover from climate related stressors.  Based on this understanding, they considered how predicted climate changes in Bridgeport might impact them and affect their vulnerability.  3.2 Participants  A total of 55 elderly community members participated in the two meetings.  The participants comprised a diverse representation of Bridgeport’s elderly community (Table 1).  As the participants considered their vulnerability to climate change, they made a concerted effort to consider how their fellow community members who were not in attendance might also be affected.  
















































Note: Data for the general elderly population in Bridgeport is taken from the US Census Bureau’s American 
Community Survey (2012).   
 
 3.3 Current impacts  Participants described multiple ways in which they and their community are currently impacted by extreme heat, air pollution, and flooding and storms (Table 2).  These impacts included personal injury, illness, trauma, as well as damage to property.  Impacts ranged from short term to long term.  The impacts can be most easily grouped into those resulting from heat waves and air pollution, and those resulting from flooding and storms.  
Table 2.  Current impacts of climate related stressors on the elderly population of Bridgeport (as identified by 
participants). 
Climate Related Stressors Current Impacts 
Heat waves and air pollution General pain and discomfort including difficulty breathing 
and difficulty sleeping 
  Mental upset including anxiety, depression, irritability 
  Illness and hospitalization 
  Isolation 
  Difficulty doing essential tasks 
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Flooding and Storms Property damage 
  
Loss of electricity leading to difficulties cooking, heating, or 
leaving apartment, also leading to loss of refrigeration and 
spoilage of food and medicines (i.e. insulin) 
  Physical injury 
  Illness and hospitalization 
  Difficulty doing essential tasks  
  Caregivers unable to access patients   
Current Impacts of Extreme Heat and Air pollution – As a result of extreme heat and elevated air pollution, participants noted a variety of physical ailments including general pain and discomfort as well as difficulty breathing and difficulty sleeping.  Participants also experienced a variety of psychological impacts including anxiety, depression, and irritability.  In more severe cases, participants described illness and hospitalization following extreme heat and elevated levels of air pollution.  Participants also explained how these events can serve to trap elders in their homes, leading to isolation and difficulty accessing needed resources or services, including groceries, medicine, or medical treatments.  As one participant stated, “if it gets too hot, I just have to stay inside my house and can’t go out.”  
 
Current Impacts of Flooding and Storms – Participants noted that storms and flooding could lead to physical injury that can be followed by a prolonged and difficult recovery process.  Additionally, if electricity goes out as a result of a storm, elders could be unable to run needed medical equipment, heat their home, cook, or refrigerate their food.  Loss of electricity could also result in the spoilage of medication, such as insulin, that requires refrigeration.  Elders dependent on an elevator or stair lift could become trapped in their home.  Participants also noted challenges coping with trauma and stress following storms and flooding.  Additionally, elders described challenges travelling to get medications and medical treatments, as well as running errands during or following a storm.  They also explained that storms and flooding can make it difficult for caregivers to access elderly individuals during and following storms or flooding.  Additionally, participants described multiple ways that storms and flooding can result in damage to their property, with floods filling basements with water, and high winds damaging roofing or siding and bringing down limbs on their yard or house.  They also explained how some of these impacts can in turn have health impacts.  For example, sewage overflow and mold contamination following flooding can make homes unsafe and result in illness if left untreated.    3.4 Current Vulnerability  
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Participants identified a number of personal characteristics and contextual factors that contribute to their current vulnerability to these stressors and the severity of their experience of these impacts.  In this effort, participants drew on their own experience and that of their fellow elders and considered factors that either increased their sensitivity or reduced their adaptive capacity.   3.4.1 Personal Characteristics   Participants noted a variety of personal characteristics ranging from health conditions to socioeconomic conditions that contributed to their vulnerability to climate change (Table 3).    
Table 3.  Personal characteristics contributing to the vulnerability of elderly individuals in Bridgeport to climate 
related stressors (as identified by participants).  
Personal Characteristics Contributing factors/examples 
Chronic health conditions Diabetes 
  COPD 
  Asthma 
  Lung infections 
Physical/cognitive impairments, disabilities Alzheimer’s 
  Confinement to a wheelchair 
  Poor hearing/vision 
Social Isolation Difficulty traveling 
  Diminished social circle 
  Living alone 
Economic limitations  Retired or working part time with low/fixed income 
  Minimal savings 
  Poor credit 
Marginalization Poor English speaking ability 
  Minority status 
  Little formal education 
  Low income levels   
Chronic Health Conditions – Participants highlighted certain chronic health conditions prevalent among the elderly that can increase their sensitivity to climate change by causing adverse reactions to certain climate stressors.  In particular, participants noted adverse reactions to high temperatures worsened by diabetes.  Participants described how conditions including asthma, lung infection, and chronic obstructive pulmonary disease (COPD) can lead to more severe reactions to air pollution.  
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Physical/Cognitive Impairments and Disabilities - Living with a disability, a condition facing 41% of Bridgeport’s elderly, was also noted as an important factor potentially reducing their adaptive capacity (US Census Bureau 2012).  As an example, participants described how, for individuals confined to a wheelchair, traveling to a cooling center or shelter in a heat wave or storm can be extremely difficult.  They noted how challenges with traveling can be exacerbated in emergency situations.      Participants described how Alzheimer’s and other cognitive impairments can present challenges throughout the hazard life cycle, making it difficult for elders to receive and comprehend warnings, take needed steps to protect themselves, and navigate potentially complex recovery process.  They highlighted that poor hearing can make it difficult for the elderly to hear or fully comprehend warnings associated with extreme weather and climate related stressors.  They described how impairments and diseases can make elderly individuals dependent on the support of caregivers, leaving them at heightened risk during events like storms or flooding that can prevent caregivers from gaining access to them.   
 
Social Isolation - As of 2012, 59.9% of elderly residents in Bridgeport lived alone (US Census Bureau 2012).  Participants highlighted living by oneself as an important factor that contributes to the vulnerability of some elderly individuals.  They suggested that elderly individuals living alone might be less likely to receive important information regarding climate related stressors such as warnings or instructions.  Isolated elders with a limited ability to use modern communication technology could be at even greater risk of failing to receive warnings.  Participants noted how isolated elderly individuals may lack the social support network to help them respond effectively to emergency situations.  Participants voiced concern that these elders may not have the support needed to recover from illness, injury, or property damage resulting from climate related stressors and may not have the social support to assist in coping with associated mental trauma or stress.  As one participant commented, “if there is a big storm, I don’t have any living relatives to come check on me and see if I need help.” 
 
Economic limitations – As of 2012, 84.1% of Bridgeport’s elderly residents were unemployed or retired and 17.3% of Bridgeport’s elderly residents lived below the poverty line (US Census Bureau 2012).  Participants identified a number of ways that lack of employment and living on a low or fixed income can reduce adaptive capacity by preventing elderly individuals from taking steps to prepare for, cope with, or recover from climate stressors.  Elderly individuals may lack the money needed to make preparations to a residence to make it storm-safe, to find safe shelter in an emergency, or to conduct needed repairs or clean up after a storm or flood.  In the context of heat waves and air pollution, financial limitations can prevent elderly individuals from purchasing and 
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running air conditioning or dehumidifiers.  Economic limitations can also make receiving needed medical treatment or medication following an injury or illness more challenging. 
 
Marginalization – In discussing the elderly, researchers typically note a variety of factors that can serve to marginalize individuals or groups thereby increasing their vulnerability to climate stressors.  These include minority status, little formal education, and low-income levels (Gamble et al. 2013).  Given the significant percentages of Bridgeport’s elderly with these demographic characteristics (Table 1), it seems likely that marginalization contributes to the vulnerability of a substantial fraction of the elderly population in Bridgeport.  In addition to highlighting the challenges associated with low income discussed above, participants observed that individuals with a limited command of the English language can face difficulties receiving warnings of impending severe weather, taking steps to protect themselves, and receiving needed support as part of the recovery process.  While other factors, including minority status and educational attainment, were not discussed in depth by the group, participants did note that such characteristics could pose additional challenges.  3.4.2 Contextual Factors  In addition to personal characteristics, participants highlighted four contextual factors that can serve to enhance or limit the adaptive capacity of the elderly.  In contrast to the previous characteristics, which were largely attributable to individuals, these contextual factors are rooted in the communities in which individuals reside and are associated with various initiatives and institutions promoting safety and well being among the elderly community.  These contextual factors are: adequacy of transportation resources; effectiveness of public warning mechanisms; availability of resources to promote safe shelter; and adequacy of resources to aid in coping and recovery (Table 4).       
Table 4.  Contextual factors influencing the vulnerability of elderly individuals in Bridgeport to climate related 
stressors (as identified by participants). 
Contextual Factors Associated Challenges 
Adequacy of transportation resources Don't own a car 
  Difficulty driving 
  Inadequate public transportation 
  Needing special accommodations 
  Lacking money to pay for transportation 
  Unaware of available resources 
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Effectiveness of warning mechanisms Lack of technological fluency 
  Isolation 
  Poor English speaking ability 
  Warnings difficult to understand 
Availability of resources to promote safe shelter 
Lack of money to pay for air conditioning or 
dehumidifiers 
  Unable to conduct needed home repairs 
  Lack of money to pay for emergency housing 
  Insufficient shelters or cooling centers 
  Difficulty accessing shelters of cooling centers 
  Unaware of available resources 
Adequacy of resources to aid in coping and recovery Lack of mental health resources 
  Difficulty accessing medical resources 
  Difficulty performing essential activities 
  Difficulty repairing damages to property 
 Unaware of available resources   
Adequacy of transportation resources – Participants noted that adequate transportation resources are vital for elderly individuals to gather resources needed to prepare for climate related stressors, to seek safe shelter away from home if needed, and to access needed resources and services to aid in their recovery.  Many of the personal characteristics described above, including certain disabilities, diminished sensory awareness, and financial limitations, can make it difficult for elderly individuals to drive or own a car.  As a result, many elderly are highly dependent on public transportation for meeting these needs.  Even for individuals who can normally drive a car, inclement weather and potential flooding during severe storms may make them unable to drive or uncomfortable doing so, causing them to seek alternative transportation.  As a result, participants shared that their vulnerability to climate related stressors depended in part on the availability of transportation options to bring them from their home to grocery stores, shelters, cooling centers, clinics, and hospitals.  Given the limited financial resources of many elderly, participants noted that these options have to be very inexpensive.  They highlighted that transportation options need to be able to accommodate and support individuals with a variety of disabilities as well as people who may need to bring specialized medical equipment or supplies with them.  Finally, they highlighted that the elderly community also needs to be aware of transportation resources and how they can access them. 
 
Effectiveness of warning mechanisms – In addition to the importance of transportation resources, participants noted it is important for elders to receive adequate warning of upcoming climate related stressors so that they can take steps to protect themselves.  
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Again, personal characteristics, including social isolation, cognitive impairments, diminished sensory awareness, and a lack of technological fluency, can make it difficult for governments or other support organizations to provide elders with adequate warning.  It is even more difficult to reach elderly individuals with limited English speaking ability.  To overcome these challenges, participants noted that it is important for warnings to be distributed using appropriate technology to reach elderly populations, with information relevant to the elderly and their needs, and be communicated clearly in a manner that will be understandable to elderly individuals with a variety of cognitive and sensory capacities.  Considering appropriate technology for distributing warnings, participants suggested that they preferred to be contacted by telephone or in person.  This latter approach suggests a need to mobilize community organizations in reaching out to elderly individuals to make sure they are aware of and prepared for upcoming climate related stressors. 
 
Availability of resources to promote safe shelter – Participants noted the importance of having access to safe shelter during extreme weather or climate related hazards.  They explained that this could include making their home safe from climate related stressors, either through home repairs to weather storms, or through purchasing and running air conditioning in a heat wave or period of elevated air pollution.  Financial limitations can make this challenging for many elders and can also prohibit them from being able to pay for alternate shelter in an emergency.  As a result, participants highlighted the importance of having emergency shelters and cooling centers available.  They also noted that shelters need to be able to accommodate elderly individuals with special needs and that the elderly need to be aware of the location of shelters.  This is not always the case, as one participant commented, “I have no idea where they are or what to bring.”  Additionally, participants highlighted the importance of having adequate transportation resources to bring the elderly to shelters or cooling centers.   
Adequacy of resources to aid in coping and recovery – Given the potential for climate related stressors to result in physical injury, trauma, stress, illness, or property damage, participants noted the importance of resources to aid the elderly in coping and recovery.  They described how financial limitations, disabilities, and chronic medical conditions can make it difficult for the elderly to travel to or afford needed medical treatments or medications.  Elderly individuals with these conditions could have difficulty accomplishing essential tasks during or following a climate related stressor.  These conditions can make it difficult for elderly individuals to personally undertake or pay for home repairs or clean up after storms.  Participants highlighted the importance of support in these diverse aspects of the recovery process.  As with the other factors, they noted that the elderly need to be aware of these resources and accessing them needs to be simple enough for them to navigate. 
 
  198 
3.5 Current adaptive strategies and resources  Against this backdrop, participants shared a number of adaptive strategies and resources that they currently employ to prepare for, cope with, and recover from extreme weather and other climate related stressors (Table 5).   
Table 5.  Current adaptive strategies utilized by elderly individuals in Bridgeport to prepare for, cope with, or 
recover from climate related stressors (as identified by participants). 
Climate Related Stressors Current Strategies Secondary Impacts/Limitations 
Extreme heat and air pollution  
Stay inside Leads to increased isolation and difficulty 
doing essential tasks 
  
Close windows and run 
AC/dehumidifier Leads to increased electricity costs  
  
Travel to hospital Costs money and time, causes mental and 
physical fatigue 
Flooding and Storms Stay in a hotel Costs money 
  Stay with family or friends  
Only possible for seniors with family or 
friends nearby 
  Pay for clean up/repair work Costs money  
Current adaptations to extreme heat and air pollution - Participants noted a number of adaptive strategies they employ in the contexts of extreme heat and poor air quality.  They explained how they often remain indoors at home during times of extreme heat or poor air quality, but noted how this can lead to ongoing isolation and prohibit elderly individuals from running important errands to obtain medical treatments and groceries.  Some participants described closing their windows and running air conditioning, but they added that the latter approach presents an additional expense that many elders cannot afford, especially as energy costs have been steadily rising.  One participant compellingly explained, “it sets a double standard, where those who can afford it can protect themselves, but those who can’t, especially those living alone and on a fixed income, are more at risk.”   During heat waves, participants highlighted a number of additional ways that they modify their behavior, including dressing light, drinking extra fluids, taking cool showers, closing the blinds, and eating light foods.  In the context of air pollution, some participants also noted that they have to use breathing machines, which makes it difficult for them to travel and run errands.  Finally, as a result of extreme heat and poor air quality, participants explained that they sometimes need to travel to the hospital for treatments.  When this occurs, participants described that it can be difficult for them to travel and also can be financially burdensome and overly time consuming.  
Current adaptations to flooding and storms – Some participants mentioned needing to seek shelter in a hotel during storms if they felt their home was or might become unsafe.  They also noted that this was an expensive option that was challenging or unavailable for many 
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elderly given their limited economic resources.  Some participants also described how they would go to stay with friends and family during or following a storm if their home might be unsafe or was damaged.  Again, participants explained that this would not be an option for isolated elders lacking a local social support network.  Finally, following floods and storms, participants described how they were often incapable of undertaking the needed clean-up or repairs to their property and, as a result, have had to pay someone for those services.  Participants highlighted the challenges of paying for this added expense.  3.6 Potential impacts of predicted climate changes on elderly vulnerability  Participants described two primary ways in which their vulnerability may be impacted by predicted changes in heat waves and extremely hot days, flooding and storms, and air pollution and allergens.  First, previously unaffected or little affected elders may be underprepared to cope with increasing impacts if climate related stressors intensify.  Second, this increasing intensity coupled with an increase in the frequency of climate related stressors could overwhelm the adaptive capacity of some elderly individuals.   Currently, some elderly individuals may be largely unaffected by various climate related stressors.  As climate change progresses, however, these individuals may begin to be adversely impacted and they could find themselves unprepared and without any previous coping experience.  The lack of preparedness and coping strategies could heighten the vulnerability of those elderly.  For example, an elderly individual’s basement may have never experienced flooding during the decades she has lived there, but increases in heavy precipitation events could result in severe flooding causing damage to the residence.  As another example, an elderly individual who has been previously unaffected by high temperature days may find herself experiencing heat related illnesses as the upper range of the intensity of heat waves increases.  In both cases, the individuals could lack important information or strategies and, as a result, could face significant challenges coping with and recovering from these novel impacts.  Even elderly individuals who have been previously impacted by certain climate related stressors may find their previous adaptive strategies insufficient to protect themselves from predicted changes.  Participants suggested that even small changes in the intensity of climate related stressors can have a significant impact on some elderly individuals.  As one shared “even a difference of a couple degrees in temperature can be a big deal to me.”   Participants noted that, in both of these cases, the risk to the elderly could be increased if they underestimate the severity of future extreme weather events.  Some elderly, they suggested, may base their decision making about how to prepare for future events on their past experience with similar events.  While this approach might have served them 
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reasonably well in the past, if certain climate stressors increase in intensity, it could result in elderly individuals underpreparing for more severe events, thereby putting them more at risk.   Even if elderly individuals perceived the risks they face as severe and wished to protect themselves from those risks, climate change could fundamentally overwhelm their adaptive capacity.  As participants described, the adaptive capacity of many elderly can be severely limited by numerous factors including a lack of financial resources, social isolation, health conditions and disabilities, and marginalization.  As was illustrated in the descriptions of various adaptive strategies that the elderly currently employ, many of their current approaches can have secondary impacts that can serve to further draw down their existing adaptive capacity.  If the elderly are forced to employ these adaptive strategies to a greater degree, the secondary impacts could exhaust their economic, physical, mental, and social resources.  This is exemplified by one participant’s concern, “sure I could run my AC more, but that cost more money that I don’t have, so where am I going to get the money from?”  Furthermore, climate stressors will not be changing in isolation, but predictions contend that extreme heat, flooding and storms, and air pollution will all increase in concert.  Even if individuals were able to muster the resources to safeguard themselves from increases in one stressor, concurrent increases in other stressors may prove overwhelming.  For example, even if the previously quoted participant could find the financial resources to run the additional air conditioning required to cope with increasing heat waves, concurrent increases in home repair costs from more severe storms may be more than she could afford.    3.7 Prioritizing the elderly community’s concerns over climate change  These potential impacts highlight the vitally important role that contextual factors, such as effectiveness of warning mechanisms and the availability of resources to promote safe shelter, will need to play in protecting the elderly from the impacts of climate change.  In order to design adaptation measures that effectively address the needs of the elderly community, it is important to understand which of these contextual factors they are most concerned about.    To allow a diverse range of Bridgeport’s elderly community to prioritize their concerns, a Likert scale survey was designed and distributed to seniors through multiple organizations including the Bridgeport Department on Aging’s three senior centers, CW Resources’ Meals on Wheels Program, St Vincent’s Medical Center, the Bridgeport YMCA, the Stratford Visiting Nurses Association, and local houses of worship.  The survey allowed participants to rank their level of concern about multiple factors contributing to their vulnerability on a five point scale ranging from “unconcerned” to “very concerned.”   
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Note: Data for the general elderly population in Bridgeport is taken from the US Census Bureau’s American 
Community Survey (2012).   
  The survey results highlight the respondents’ generally high level of concern over climate related stressors (Table 7).  Respondents ranked 14 of the 40 questions as an average of 3 or above and more than 30% of respondents ranked 23 of the 40 questions as high concerns (4 or 5 on the Likert scale).  A number of participants’ most pressing concerns focused on receiving adequate warning.  Specifically, this included concerns over not receiving warnings or of receiving warnings that do not have enough information or are hard to understand.  Participants also expressed higher levels of concern over factors related to shelter, including concerns over the safety of their homes, difficulties getting to shelter locations, the safety and comfort of shelter locations, as well as the availability of shelters.  Additionally, participants ranked certain issues related to getting assistance and the recovery process as particularly concerning.  These included concerns over travelling to the hospital both during and following climate related stressors, getting food and supplies, doing essential activities while electricity is out, coping with trauma and stress, and conducting repairs and clean up on their property following a storm or flood.     
Table 7. Survey results showing respondents average level of concern over various issues associated with extreme 
weather as well as the percentage of respondents that ranked each issue as a high concern. (n= 164). 
Receiving Adequate Warning 




Won't receive warning 3.58 50% 
Warning won't have enough info 3.74 62% 
Warning will be hard to understand 3.48 51% 
Warning won't be in my language 1.97 18% 
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Staying Safe at Home     
My house is unsafe and can't afford to fix 3.29 47% 
Can't afford to run ac in heat wave 2.76 36% 
Can't afford to run AC in air pollution 2.67 35% 
Having Adequate Transportation Resources     
Lack of public transportation where I live 2.49 29% 
Lack of ride sharing where I live 2.89 39% 
Public transport is too expensive 2.46 26% 
Can't afford transportation in emergency 2.54 27% 
It is physically difficult for me to travel 2.29 19% 
It is hard to travel because of equip needs or 
medicine 2.07 16% 
Finding Safe Shelter     
Don't know where shelter is located 2.92 39% 
Hard for me to get to shelter 3.01 46% 
Shelters are unsafe 3.14 44% 
Shelters are uncomfortable 3.08 40% 
There are not enough shelters 3.45 57% 
Hard for me to stay in shelter because of 
equip needs or medicine 2.48 28% 
Getting Needed Assistance     
No one will check on me during or after 
extreme weather 2.90 30% 
Don't know emergency numbers 2.86 38% 
Won't be able to leave my building if power 
is out 2.19 19% 
Will be difficult for caregivers to reach me in 
storm 2.65 32% 
Will be difficult to get to hospital or get 
medicine during or after extreme weather 3.08 43% 
Will be difficult to get food and supplies 
during or after extreme weather 3.25 47% 
If electricity is out, will be difficult to do 
essential activities 3.45 51% 
Having Resource to Aid in Recovery     
Difficulty coping with trauma and stress 3.05 36% 
Difficult to travel to hospital for treatment if 
injured or sickened 3.27 47% 
Difficult to afford medication or treatment if 
injured or sickened 2.93 34% 
Won't have needed support to do daily tasks 
if injured or sickened if injured or sickened 2.94 32% 
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Difficult to do clean up or repairs to property 3.19 47% 
1RWH)RU/LNHUWVFDOH XQFRQFHUQHGDQG YHU\FRQFHUQHG)RUKLJKO\FRQFHUQHGDUDQNLQJRID
RULVFRQVLGHUHGDKLJKOHYHORIFRQFHUQ  While it is important to note the most prominent concerns of the respondents, it is also important to pay attention to concerns that might be held by specific sub-groups within the elderly community.  As the meeting participants discussed, vulnerability is made up of multiple personal characteristics and contextual factors.  The composition and impact of these factors vary greatly among elderly individuals.  As a result, certain sup-groups within the community many have specific needs or concerns based on unique aspects of their vulnerability.  For example, concerns over not receiving warnings in a language you understand will only affect elderly individuals who do not speak English or who speak it poorly.  While this sub-group only represents 29% of the city’s total elderly population, and so their concern will not be shared generally, it is an important factor contributing to the vulnerability of those individuals.  This relatively low level of overall concern but high level of concern for a specific sub-group is seen in the survey results, with concern over warnings not being in an individual’s language ranking a 1.97 overall, but with 18% of respondents ranking this as a high concern.  While this is not a commonly shared concern in the community, it is an important concern for that 18% of respondents.  Their concern deserve due consideration by government agencies, non-profits and other support organizations.  Such a perspective presents the survey results in an additional light, as all 40 questions were ranked as high concerns by over 15% of respondents.  From this perspective, all of the issues presented in the survey represent important concerns to over 15% of the respondents and as such merit further attention and effort to find opportunities to support elders with those concerns.  
4. Adaptation Recommendations 4.1 Methods  In response to the understanding of the elderly community’s vulnerability and the concerns expressed in the survey, we had two additional meetings with the elderly community of Bridgeport to develop adaptation strategies that promote greater resilience.  As with the previous meetings, these meetings were open to the elderly community of Bridgeport and were held at the centrally located Eisenhower Senior Center.   City staff from the Department on Aging and the Office of Emergency Management and Homeland Security also attended the meeting to assist participants in developing their adaptation strategies by providing additional context, as needed, regarding existing city programs.  Demographic data was collected at both meetings to ensure that a diverse representation of elderly community was included in the meetings. 
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 The two meetings followed the adaptation planning approach and best practices described in Snover et al. (2008) and the NRC (2010) and Gruber et al. (2015).  First participants developed a set of general guiding goals for the overall adaptation effort and then continued to develop specific actions that could further those goals.  In developing, and later prioritizing, these actions, participants followed the following recommendations described in the abovementioned documents:   
x Utilize, modify, or partner with existing programs. 
x Enlist outside partners. 
x Develop multiple overlapping approaches to enhance the resilience. 
x Focus on actions that achieve multiple benefits both within and outside of the context of climate change.  4.2 Participants  A total of 37 elderly community members participated over the course of the two adaptation planning meetings.  Demographic data collected at the meetings show that the participants comprised a diverse representation of the elderly community of Bridgeport (Table 8).  This data shows that many of the most vulnerable, in terms of economic factors, education levels, minority status, and presence of a disability were included in the planning.  
















































Note: Data for the general elderly population in Bridgeport is taken from the US Census Bureau’s American 
Community Survey (2012).  4.3 Climate Change Adaptation Goals  With the aim of inclusively addressing the diverse characteristics and factors that contribute the vulnerability of the elderly as well as their broad concerns, participants developed six general adaptation goals:  1.  Encourage preparedness among seniors for extreme weather and other emergencies. 2. Provide effective warnings for seniors of extreme weather and other emergencies. 3. Provide seniors with resources for securing safe shelter. 4. Provide transportation resources that meet seniors’ unique needs. 5. Provide resources to help seniors accomplish essential tasks during and following extreme weather. 6. Provide resources to aid seniors in the recovery process.  
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 Encourage preparedness among seniors for extreme weather and other emergencies.  For the elderly to stay safe during extreme weather and other emergencies, the participants indicated that it is vital that they are well prepared.  They explained that this includes knowing what to do in an emergency, having needed supplies on hand, and being aware of resources to aid in preparing for, coping with, and recovering from extreme weather.  They also noted that preparedness measures need to focus on the unique causes of vulnerability among the elderly population.    Provide effective warnings for seniors of extreme weather and other emergencies.  Participants shared that, when extreme weather is predicted, it is vital that the elderly receive adequate warning to prepare.  This necessitates finding strategies to distribute warnings even to socially isolated elders who have limited use of communication technologies.  They recommended that warnings need to be clearly understandable by the elderly despite potential sensory or cognitive impairments.  Warnings also need to contain information relevant to the elderly about what they can do to protect themselves.  Provide seniors with resources for securing safe shelter.  Participants noted that, due to the elderly’s heightened vulnerability to climate change, it is important for them to be able to access safe shelter in the event of extreme weather.  In some cases, elders may feel comfortable taking shelter at their home and it is important to develop resources to promote this.  In other cases, it will be important for them to be able to access emergency shelters and cooling centers.  In addition to accessibility, participants highlighted that it is important that elders feel safe and comfortable in these locations.    Provide transportation resources that meet seniors’ unique needs.  Participants noted that transportation plays an important role in helping many elders prepare for, cope with, and recover from extreme weather.  This can include gathering needed supplies to prepare for predicted weather, evacuating in an emergency, or accessing needed medical treatment following an injury or illness.  Participants also highlighted that transportation can be a significant challenge for the elderly, as many elders can not drive, lack the expendable income to pay for transportation services, and/or have disabilities and medical conditions that can make travel difficult.  Participants emphasized that there needs to be affordable and accessible public transportation resources that can accommodate the unique needs of elderly individuals travelling with disabilities or who may need to bring medical equipment or supplies with them.  Provide resources to help seniors accomplish essential tasks during and following extreme weather.   Participants noted that the elderly may face significant challenges accomplishing essential tasks during or following extreme weather and other climate related stressors.  This is an especially pressing concern for socially isolated elders.  They suggested that it is 
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important to have resources to support seniors both during and following such events to ensure that they are safe and able to accomplish essential tasks to maintain their well being.  Provide resources to aid seniors in the recovery process.  Participants noted that elderly individuals can face significant challenges recovering from extreme weather and other climate related stressors.  This can be a result of multiple factors including financial limitations, physical and mental impairments, difficulties travelling, and social isolation.  Participants highlighted the importance of resources to aid elderly individuals in the recovery process.  They also emphasized that elders need to be aware of these resources and need to be able to navigate the processes needed to access them.  4.4 Recommended Adaptation Strategies  To achieve these goals, participants developed seven initial adaptation recommendations:  1. Provide emergency preparedness trainings specifically for seniors. 2. Develop and distribute emergency preparedness informational materials specifically for seniors. 3. Conduct a reverse 911 sign up drive targeted at seniors. 4. Tailor warnings to meet seniors’ needs. 5. Tailor shelters to meet seniors’ needs. 6. Promote volunteer ridesharing and transportation assistance.  7. Establish a telephone-based clearinghouse for extreme weather/emergency resources for seniors.   Provide emergency preparedness trainings specifically for seniors.  To help promote preparedness, the participants recommend that the city of Bridgeport develop and present emergency preparedness trainings designed specifically for seniors.  They suggested that these trainings focus on hazards associated with extreme weather including extreme heat, flooding and storms, and air pollution.  Potential locations for the trainings include senior centers, houses of worship, schools, and libraries.  In considering locations for the trainings, participants highlighted accessibility via public transportation as well as adequate parking as important factors.  Among the information important for the elderly community, participants recommended including information on existing resources that can help seniors prepare for and cope with climate related stressors, such as shelter locations, transportation resources available in emergency situations, resources to help individuals fill prescriptions during emergencies, and the relevant emergency phone numbers.  They recommended including information on 
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how to sign up for priority electricity restoration with the electric company and how to sign up with the city for the Reverse 911 program, which automatically calls people on their phones with emergency warnings. They suggested including information on resources to help with the recovery process, including programs targeted at providing physical and mental health services as well as programs designed to provide food, in home assistance, and home repair.  They recommended including information on the amount of prescription medication to have on hand as well as how to fulfill prescriptions in an emergency.   They suggested that it would be beneficial for the elderly to learn about emergency preparedness steps that they should take.  These could include how to develop an emergency preparedness plan, what to put in a preparedness kit, what supplies to have at home in case of an emergency, and how to create low cost emergency preparedness “hacks.”  This last suggestion, including creative solutions such as filling a cooler with ice and placing a fan on top to provide low cost air conditioning during a heat wave, has great potential to keep elders with financial limitations safe.  As part of developing an emergency preparedness plan, participants suggested that elderly individual’s establish a ”buddy” to aid them in dealing with extreme weather.  Principally, this buddy could make sure they are aware of and prepared for upcoming threats and check in on them during and following climate related stressors or other emergencies.   Participants suggested a diverse outreach strategy for the trainings to encourage strong attendance among the elderly population.  First, they suggested distributing multilingual fliers to promote the trainings through a diverse set of organizations that interact with the elderly.  Specifically, they recommended the city’s senior centers, houses of worship, local hospitals, the YMCA, as well as local affiliates of elderly support organizations including AARP, Meals on Wheels, and the Visiting Nurses Association.  To reach diverse elders with varying technological capacities, they suggested promoting the event through social media and by posting fliers at drug stores and grocery stores.  In these promotions, they noted the importance of advertising free refreshments, which would serve as an effective incentive to attract elders to the trainings.  Develop and distribute emergency preparedness informational materials specifically for seniors.  In addition to the trainings, participants suggested that it is important for elderly individuals to have information on hand to help them in preparing for, coping with, and recovering from extreme weather and other emergencies.  To help provide this, they suggested that the city of Bridgeport develop and distribute print materials with emergency preparedness information and relevant resources for the elderly.  Participants recommended providing the information in two formats, a refrigerator magnet and a booklet.  On the magnet, they recommended presenting the most important emergency 
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phone numbers.  For the booklet, they suggested preparing a condensed collection of the same information they recommended for the preparedness trainings, including relevant resources and preparedness measures.  For both the magnet and booklet, they highlighted that the material should be targeted at elders’ unique needs and should be presented in large font.  Participants recommended distributing the materials through multiple organizations and locations including the senior centers, houses of worship, hospitals, the YMCA, AARP, Meals on Wheels, and the Visiting Nurses Association.  They also noted it would be helpful to hand out these materials at the emergency preparedness trainings.  Conduct a reverse 911 sign up drive targeted at seniors.  To help provide adequate warning of potentially hazardous events, participants suggested conducting a sign up drive to enroll elders in the city’s “Reverse 911” program, which calls registered individuals on their home phone with warnings and notices.  In an additional survey question, a plurality of the 164 elderly respondents (38%) ranked telephone calls as their preferred way to receive warnings.  The Reverse 911 program offers an easy and effective way for elderly individuals to receive warnings over the phone.  To ensure that this program reaches as many people as possible, the participants suggested that the city of Bridgeport partner with additional organizations to conduct a reverse 911 sign up drive targeted specifically at the elderly population.  They recommended distributing multilingual fliers to promote the event through organizations including senior centers, houses of worship, local hospitals, the YMCA, AARP, Meals on Wheels, and the Visiting Nurses Association.  They recommended posting fliers advertising the event at local grocery and drug stores.  In addition they recommended using social media and local TV stations to promote the sign up drive.  Tailor warnings to meet seniors’ needs.  To help ensure that warnings are clear and informative for the elderly, they suggested a set of guidelines for the city of Bridgeport to follow when issuing warnings, including those distributed by Reverse 911.  First, warnings should be given in a slow and clear message and then repeated.  Second, warnings need to contain information relevant to the elderly, including shelter locations, as well as transportation and medical resources as needed.  Third, warnings need to be given in multiple languages.  These guidelines could also be shared with local radio and TV stations.  In addition, it would be beneficial if warnings airing on the TV were also displayed as text at the bottom of the screen.  Tailor shelters to meet seniors’ needs.  Participants suggested multiple actions to increase the accessibility and comfort of shelters.  To increase the accessibility of shelters, participants recommended that the city seek to develop additional shelter locations.  In particular, they suggested that the city could encourage houses of worship to become official emergency shelters.  Participants selected houses of worship as good potential 
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partners because they are spread across the city and many elders are familiar with their locations and would be comfortable traveling and staying at one in a time of need.  The primary action this would require on the part of the houses of worship would be to install a generator to provide ongoing electricity in case of a power outage.  Along with developing additional shelters through this partnership, participants also suggested that the city take steps to make shelters more comfortable for the elderly community.  Specifically, they recommended playing soothing music and offering snacks.   Promote volunteer ridesharing and transportation assistance.  To help provide additional transportation resources for the elderly, participants suggested that the city of Bridgeport establish a volunteer program that provides rides to elders.  Potential volunteers could be vetted by the city and then, if approved, could be placed on a roster of individuals willing to provide rides for elders.  As part of this process, volunteers could specify their hours of availability and elders could call a central number to request a ride.  Similar programs exist in other areas that could serve as examples to guide the development of this program.    Establish a telephone-based clearinghouse for extreme weather and emergency related resources for seniors.  Many resources are currently available to meet elders needs before, during, and following extreme weather and other climate related stressors, but elders are often unaware of them or can have difficulty navigating computer technology to identify and access those resources.  To address these challenges, participants suggested that the city of Bridgeport establish an extreme weather/emergency informational phone number that could serve as a clearinghouse for the elderly community’s questions and needs.  This number would be intended to connect elders to information and resources, not to serve as an emergency number such as 911.  Elders calling the number could be presented with a menu of resource options that they could choose from.  These could include transportation resources, medical resources, nutrition resources, recovery resources, and mental health resources.  After selecting an option, elders could be provided contact information to various organizations and programs that provide those services.  This number could also be an avenue for elders to share concerns and requests with the city.  4.5 Prioritization and Evaluation  As a means of prioritizing the most promising adaptation strategies, the 35 elderly participants then ranked each of these suggestions based on their potential positive impact reducing the risk climate change poses to the elderly community of Bridgeport.  They also ranked each suggestion in terms of its potential feasibility to implement.  These two factors were ranked on a scale of 1 to 5, with a ranking of 5 denoting recommendations with the highest potential impact and feasibility and 1 denoting those with the least potential in either regard.  To provide another lens on these questions, 7 city staff from the Department 
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on Aging as well as the Office of Emergency Management and Homeland Security separately raked each suggestion’s impact and feasibility.  The rankings were then averaged for each group to produce two sets of overall scores for each recommendation (Table 9).  
Table 9. Average impact and feasibility rankings for each adaptation recommendations as indicated by elderly 






Impact Feasibility Impact Feasibility 
1. Provide emergency preparedness trainings 
specifically for seniors 4.6 4 4.7 3.7 
2. Develop and distribute emergency preparedness 
informational materials specifically for seniors. 4.7 4.2 5 4.3 
3. Conduct a reverse 911 sign up drive targeted at 
seniors. 4.5 4 4.3 3.6 
4. Tailor warnings to meet seniors’ needs. 
 4.6 4.5 4.7 4.7 
5. Tailor shelters to meet seniors’ needs. 
 4.3 4 4.3 4.4 
6. Promote volunteer ridesharing and transportation 
assistance. 4.1 3.7 4.2 4.4 
7. Establish a telephone-based clearinghouse for 
extreme weather/emergency resources for 
seniors. 
4.5 4.2 4.6 4.7 
Note: For Likert scale, 1=low impact/feasibility and 5=high impact/feasibility. 
 
 All of the recommendations received high marks for their potential impact as well as their feasibility from both the elderly participants and the city staff.  Given their high rankings in both regards, it would appear that all of the recommendations warrant further development.  Adaptation recommendations 2, 4, and 7 (develop and distribute emergency preparedness informational materials specifically for seniors, tailor warnings to meet seniors’ needs, and establish a telephone-based clearinghouse for extreme weather/emergency resources for seniors) received the highest rankings.  Focusing initially on the implementation of these recommendations might be an advantageous first step that could help generate significant early successes thereby bolstering support for further efforts.  Providing additional support for the implementation of these recommendations, the elderly participants indicated their unanimous agreement in a final evaluation of the project that the recommendations reflected the needs and concerns of the elderly and would help make Bridgeport’s elderly community safer (Table 10).   
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Table 10.  Elderly participant responses to project evaluation questions. (n=35). 
Evaluation Statements Average level of 
agreement 
The recommendations of this project reflect the concerns 
and needs of the elderly. 
5.0 
The recommendations of this project will help make 
Bridgeport's seniors safer. 
5.0 
Note:  For Likert scale, 1=strong disagreement and 5 = strong agreement.    
5. Conclusions 
 Climate change poses serious risks for the elderly community.  Due to their high vulnerability to climate related stressors and limited capacity to adapt to changes, the efforts of elderly support and emergency management services will be essential to keeping the elderly safe.  The picture developed by the elderly through this project of their own vulnerability to climate change and their prioritization of their concerns as demonstrated in the survey presents a important first hand description which can be used to inform adaptation planning.  Additionally, the adaptation recommendations they developed provide an important resource to help guide adaptation planning.    In addition to the elderly’s own support of the adaptation recommendations, the recommendations also deserve consideration because they incorporate many adaptation planning best practices that could improve their efficiency and effectiveness.  Specifically, a number of the recommendations:  
x Build off of existing programs to improve efficiency.   
x Enlist multiple organizations to build strong partnerships and develop more comprehensive solutions. 
x Promote multiple approaches to strengthen resilience. 
x Propose actions that have the potential to produce positive outcomes under a range of climate futures.   Given the positive features identified in these recommendations, the organizations and institutions with the capacity for implementation are strongly encouraged to consider acting upon them.  Through an ongoing collaboration with the direct engagement of the elderly community and a focus on the unique challenges posed by a changing climate, these organizations and institutions can continue their exemplary work to safeguard the elderly community of Bridgeport and promote their well being.  
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City of Bridgeport Department on Aging   Antioch University New England  
Climate Resilient Seniors  
Participant Background Survey  
Thank you for completing this background survey.  Your answers will help us 
make sure that we are including a diverse and representative sample of 
Bridgeport’s senior community.    1.  What is your age?        _____________ years   2.  What is your gender?   
܆Male 
܆Female  3.  What race best describes you?  ܆White 
܆Black or African American 
܆Asian 
܆Other  4.  Are you of Hispanic or Latino origin?   ܆Yes (Hispanic or Latino origin of any race) 
܆No (white alone, not Hispanic or Latino)  5.  How many people live in your household 
܆1 (I live alone)  ܆2  ܆3  ܆4 or more  6.  What is your highest level of educational attainment? 
܆Less than a high school degree  ܆High school graduate, GED, or other alternative  ܆Some college or associates degree 
܆Bachelors degree or higher  
  219 
7.  Do you have any disabilities?  
܆No, I do not have any disabilities  ܆Yes, I have a disability  8.  What is your primary language? ______________________________________  9.  How well do you speak English? 
܆Very well  ܆Well  ܆Poorly  10.  What is your current employment status?  ܆Employed full time  ܆Employed less than full time  ܆Unemployed, retired, or otherwise not in the labor force  11.  What is your annual household income? (including earnings, retirement income, social security income, and other assistance and supplemental income)  ܆less than $10,000 
܆$10,000 - $20,000 
܆$20,000 - $40,000 
܆$40,000 - $60,000 
܆greater than $60,000  12.   What is your housing status?  ܆I live in an owner occupied housing unit  ܆I live in a renter occupied housing unit  13.  What neighborhood do you live in?  

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  Extreme Heat and Heat Waves Flooding and Storms Air pollution and allergens 
Current impacts of stressor 
Stay Inside 
Difficulty driving to run errands and do 
tasks Difficulty breathing 
Irritability 
Difficulty travelling (caregivers can't access 
patients, difficulty doing essential tasks) Difficulty sleeping 
Breathing difficulty, discomfort Difficulty finding safe shelter Depression 
Anxiety 
Damage to home (flooding, winds 
damaging siding, roofing, bringing down 
limbs) General pain/discomfort 
Health issue, illness, 
hospitalization 
Impacts of physical health (injury during 
storm, health impacts from damage to 
home such as sewage or mold) Staying inside/isolation 
Isolation 
Impacts to emotional health (trauma, 
stress) Travelling to hospital 
Trouble running errands/getting 
medications and groceries, 
medical treatment Damage to property   
  
Loss of electricity (no refrigeration, no 
cooking, no heating, can't run medical 
machines, elevators don't work) 
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  Extreme Heat and Heat Waves Flooding and Storms Air pollution and allergens 
Factors contributing to 
vulnerability 
Not enough cooling centers 
(need adequate cooling 
centers) 
Lack of money to own a car, ride the bus, 
pay for transportation (transportation 
needs to be affordable) 
Health problems (asthma, lung 
infection, COPD) 
Lack of awareness about 
available cooling centers and 
other resources (seniors need 
to be aware of resources) Lack of money to pay for a place to stay 
Lack of awareness about where to 
get help (seniors need to be aware 
of resources) 
Lack of awareness about 
where to get help (seniors 
need to be aware of resources) 
Don’t know where to get medication 
during a storm or emergency (seniors need 
to be aware of resources) Lack of transportation options  
Underlying health problems 
(diabetes) 
Lack of information on the location of 
emergency shelters (seniors needs to be 
aware of resources) 
Isolation (might not receive 
warnings) 
Lack of transportation options 
(transportation needs to take 
seniors to grocery stores, 
shelters, cooling centers, 
clinics, and hospitals 
Lack of information on how to get to 
emergency shelters (seniors need to be 
aware of resources) Disabilities 
Difficult for seniors living 
alone, especially seniors who 
can't call family or friends 
nearby 
Lack of information about who to call to 
help with clean up, recovery (seniors need 
to be aware of resources) 
Lack of air conditioning (can't 
afford it) 
More difficult for handicapped 
(wheelchair) 
Don’t speak English so don't know about 
warnings, information, resources 
(resources need to be accessible)   
No air conditioning, no way to 
keep cool (can't afford it) 
Accessibility of shelters (need adequate 
and accessible shelters that can 
accommodate the special needs of seniors) 
Difficulty understanding/navigating 
existing resources (resources need 
to be simple to find and navigate) 
Don't receive warnings due to 
isolation, not on technology, 
don't speak English (warnings 
need to use appropriate 
technology and be in multiple 
languages) 
Alzheimer’s makes it difficult to 
understand warnings, respond in 
emergency, access resources during and 
after (warnings need to be in clear 
language, understandable by seniors with 
a range of cognitive and sensory capacities 
with relevant information to seniors 
No money to pay for dehumidifiers 
or air conditioner 
Low income (working part time 
or retired) 
Lack of money to pay for improvements or 
repairs (limited income, poor credit, little 
savings) Lack of mental health resources 
  
Difficult for disabled to travel (especially in 
emergency), hard to get medical 
treatments 
Difficult to travel to the hospital, 
pay for medications 
  
low income, lack of education - 
marginalized   
  Poor hearing (don't understand warnings)   
  
health conditions (dependent on 
caregiver)   
  
Lack of family or friends to help prepare or 
cope   
  
Can't drive, have trouble driving due to 
disability, bad eye sight   
  
Need special accommodations due to 
disability or medical equipment   
  Hard to drive in bad weather   
  
Difficult to bring medical equipment on 
public transportation (transportation 
needs to accommodate individuals with 
disabilities/specialized equipment or 
supplies)   
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  Extreme Heat and Heat Waves Flooding and Storms Air pollution and allergens 
Approaches used to 
prepare for, cope with, or 
recover from stressor Staying inside (leads to 
increased isolation, can't run 
errands) Have to stay in a motel (costs money) 
Staying inside (leads to isolation, can't 
do tasks outside of house) 
Running AC (but costs money) 
Paying for clean up and repairs (costs 
money) 
Close windows and run AC (costs 
money) 
Take cool shower 
Stay with family or friends (not an option 
for people without family or friends 
nearby) 
Travelling to hospital to see the doctor 
(costs money, takes time, mentally and 
physically fatiguing) 
Dress with light clothes   
Using a breathing machine (costs 
money, can't leave house) 
Drink plenty of fluids     
Close blinds     
Eat light foods     
No exercise that day     
Seek medical treatment 
(difficult to travel)      
Impacts of predicted climate changes 
Unaffected seniors become affected but lack preparation 
and knowledge, putting them more at risk 
Impacts exceed seniors’ previous experience.  Their 
previous strategies become insufficient leaving them 
unprepared. 
Impacts overwhelm seniors coping capacity (cost too much 
money, too emotionally or physically taxing) 
Seniors underestimate severity of future events and 
underprepare. Seniors may plan based on past events 
leaving themselves underprepared for extreme events.    
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Extreme Weather Survey Results 
      







Receiving Adequate Warning 1 2 3 4 5 Average 
% Highly 
Concerned (4 or 5) 
Won't receive warning 14 23 42 16 63 3.58 0.50 
Warning won't have enough info 12 20 29 35 64 3.74 0.62 
Warning will be hard to understand 22 17 36 20 57 3.48 0.51 
Warning won't be in my language 96 11 14 4 23 1.97 0.18 
        
Staying Safe at Home 1 2 3 4 5 Average 
% Highly 
Concerned (4 or 5) 
My house is unsafe and can't afford to fix 30 21 36 26 51 3.29 0.47 
Can't afford to run ac in heat wave 50 33 20 19 38 2.76 0.36 
Can't afford to run AC in air pollution 59 30 15 19 38 2.67 0.35 
 
       
Having Adequate Transportation Resources 1 2 3 4 5 Average 
% Highly 
Concerned (4 or 5) 
Lack of public transportation where I live 59 20 26 21 21 2.49 0.29 
Lack of ride sharing where I live 48 11 30 23 34 2.89 0.39 
Public transport is too expensive 62 8 32 14 22 2.46 0.26 
Can't afford transportation in emergency 60 24 25 7 34 2.54 0.27 
It is physically difficult for me to travel 64 23 34 14 15 2.29 0.19 
It is hard to travel because of equip needs or 
medicine 
71 22 24 9 13 2.07 0.16 
 
       
Finding Safe Shelter 1 2 3 4 5 Average 
% Highly 
Concerned (4 or 5) 
Don't know where shelter is located 34 22 26 27 26 2.92 0.39 
Hard for me to get to shelter 40 26 17 32 38 3.01 0.46 
Shelters are unsafe 37 19 28 20 47 3.14 0.44 
Shelters are uncomfortable 34 23 32 15 44 3.08 0.40 
There are not enough shelters 29 14 20 28 55 3.45 0.57 
Hard for me to stay in shelter because of equip 
needs or medicine 
56 24 21 18 22 2.48 0.28 
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Getting Needed Assistance 1 2 3 4 5 Average 
% Highly 
Concerned (4 or 5) 
No one will check on me during or after extreme 
weather 
22 36 36 14 26 2.90 0.30 
Don't know emergency numbers 44 26 24 24 34 2.86 0.38 
Won't be able to leave my building if power is 
out 72 24 22 6 22 2.19 0.19 
Will be difficult for caregivers to reach me in 
storm 
54 18 30 22 26 2.65 0.32 
Will be difficult to get to hospital or get medicine 
during or after extreme weather 
32 26 28 26 38 3.08 0.43 
Will be difficult to get food and supplies during 
or after extreme weather 
28 24 30 26 46 3.25 0.47 
If electricity is out, will be difficult to do essential 
activities 
22 22 32 20 58 3.45 0.51 
 
       
Having Resource to Aid in Recovery 1 2 3 4 5 Average 
% Highly 
Concerned (4 or 5) 
Difficulty coping with trauma and stress 24 31 27 9 38 3.05 0.36 
Difficult to travel to hospital for treatment if 
injured or sickened 
24 29 31 30 45 3.27 0.47 
Difficult to afford medication or treatment if 
injured or sickened 
34 23 41 20 30 2.93 0.34 
Won't have needed support to do daily tasks if 
injured or sickened if injured or sickened 
34 18 49 17 30 2.94 0.32 
Difficult to do clean up or repairs to property 38 18 22 16 53 3.19 0.47    
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Elderly Participants 
Adaptation Recommendation  
Low 




1 2 3 4 5 AVG 
1.     Provide emergency preparedness 
trainings specifically for seniors 
Impact 0 1 2 5 26 4.6 
Feasibility 0 0 14 6 13 4.0 
                
2.     Develop and distribute emergency 
preparedness informational materials 
specifically for seniors. 
Impact 0 1 4 0 30 4.7 
Feasibility 0 2 6 10 15 4.2 
                
3.     Conduct a reverse 911 sign up drive 
targeted at seniors. 
Impact 2 0 2 4 23 4.5 
Feasibility 2 0 8 4 15 4.0 
                
4.     Tailor warnings to meet seniors’ 
needs. 
Impact 0 0 4 4 23 4.6 
Feasibility 0 0 6 4 21 4.5 
                
5.     Tailor shelters to meet seniors’ needs. 
Impact 0 2 5 5 18 4.3 
Feasibility 2 1 8 4 15 4.0 
                
6.     Promote volunteer ridesharing and 
transportation assistance. 
Impact 2 2 4 5 17 4.1 
Feasibility 4 0 12 0 14 3.7 
                
7.     Establish a telephone-based 
clearinghouse for extreme 
weather/emergency resources for seniors. 
Impact 2 0 4 0 25 4.5 
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City Staff  
     
        
Adaptation Recommendation  
Low 




1 2 3 4 5 AVG 
1.     Provide emergency preparedness 
trainings specifically for seniors 
Impact 0 0 0 2 5 4.7 
Feasibility 0 0 2 5 0 3.7 
                
2.     Develop and distribute emergency 
preparedness informational materials 
specifically for seniors. 
Impact 0 0 0 0 7 5.0 
Feasibility 0 0 1 3 3 4.3 
                
3.     Conduct a reverse 911 sign up drive 
targeted at seniors. 
Impact 0 0 1 3 3 4.3 
Feasibility 0 0 4 2 1 3.6 
                
4.     Tailor warnings to meet seniors’ 
needs. 
Impact 0 0 0 2 5 4.7 
Feasibility 0 0 0 2 5 4.7 
                
5.     Tailor shelters to meet seniors’ needs. 
Impact 0 0 1 3 3 4.3 
Feasibility 0 0 1 2 4 4.4 
                
6.     Promote volunteer ridesharing and 
transportation assistance. 
Impact 0 0 1 2 2 4.2 
Feasibility 0 0 1 1 3 4.4 
                
7.     Establish a telephone-based 
clearinghouse for extreme 
weather/emergency resources for seniors. 
Impact 0 0 0 3 4 4.6 
Feasibility 0 0 0 2 5 4.7   





   
Strongly 
Agree 
 Evaluation Statements 1 2 3 4 5 AVG 
The recommendations of this project reflect the 
concerns and needs of the elderly. 
0 0 0 0 35 5.0 
The recommendations of this project will help make 
Bridgeport's seniors safer. 
0 0 0 0 35 5.0 
As a result of this project, I am more aware of how 
changes in extreme weather may affect seniors in 
Bridgeport. 
0 0 0 0 35 5.0 
As a result of this project, I am more knowledgeable 
about how to protect myself from the impacts of 
extreme weather. 
0 0 3 5 27 4.7 
As a result of this project, I am better able to 
advocate for what I need to stay safe during extreme 
weather. 
0 0 3 6 26 4.7     
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